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1. Introduction
In Jeju, the availability of codes for synchronised E-DCH was discussed [1]. This document contains a text proposal describing uplink channel structures for a synchronised E-DCH and their impact on code availability

2. References

[1] R1-074668 “OVSF code allocation for synchronised E-DCH”, Nokia Siemens Networks, Nokia, RAN1#51
3. Text proposal to TR 25.823
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5.2
Impact to L1 channel structure


5.2.1 Downlink channel structure
This section should describe impacts of synchronised E-DCH to DL channel structure
5.2.3 Uplink channel structure
The HSUPA Uplink channel structure consists of the parallel OVSF transmission of the control channels DPCCH, E-DPCCH, HS-DPCCH of spreading factor 256 and the data channels DPDCH & E-DPDCH of variable spreading factor. DPCCH is always required when the UE is transmitting whereas the other channels are optional. E-DPCCH & E-DPDCH are never transmitted independently. Rules specifying the OVSF code and I/Q branch assignment to each of these code channels are fixed in the standard [4]. A UE specific scrambling code is applied to the combination of transmitted channels.
For synchronised E-DCH, the same set of uplink channels is envisaged. However due to the OVSF multiplexing of users, fixed rules on OVSF assignment are not possible. Furthermore, care must be taken that the uplink system does not become code limited. Possibilities for the uplink channel structure are as follows:

Common scrambling code for all users and channels

The most obvious channel structure is one in which a cell common scrambling code is defined and applied to all users. Each user is assigned a UE specific set of OVSF codes for the control channels. The DPCCH requires an SF256 code and cannot be I/Q multiplexed; the SF256 E-DPCCH & HS-DPCCH may be I/Q multiplexed.
The control channels are assigned within a specific region of the code space. The remainder of the code space is then used for E-DPDCH. Preferably, BPSK is used for E-DPDCH, however if the system becomes code limited then QPSK should be used in preference as it is preferable not to I/Q multiplex users on the same code.

The amount of code space available for the E-DPDCH will depend on the amount used for the control channels. Table xx shows some estimates on the supportable peak rates and throughputs in dependence of the number of supportable users. Operated with a reasonable number of retransmissions support for a significant number of users is feasible without becoming code limited.

Assuming this uplink structure, if the system were to become code limited then a secondary scrambling code would be required, which would obviously have a detrimental effect on capacity.
	Equivalent no of SF16 codes reserved for control
	Number of supportable users
	Maximum supportable peak data rate on E-DPDCH (Mbps)
	Maximum possible cell throughput (Mbps)
	Supportable throughput CR 0.5, QPSK, 1.5TX (Mbps)
	Number of code combinations for E-DPDCH for a particular user if max SF16
	Maximum number of simultaneous users in a TTI

	2
	16
	11.52
	13.44
	2.24
	26
	14

	3
	24
	11.52
	12.48
	2.08
	24
	13

	4
	32
	11.52
	11.52
	1.92
	23
	12

	5
	40
	7.68
	10.56
	1.76
	19
	11

	6
	48
	7.68
	9.60
	1.60
	18
	10

	7
	56
	7.68
	8.64
	1.44
	16
	9


User specific scrambling code for control
An alternative structure might be one in which the control channels are placed under a user specific scrambling code, whilst E-DPDCH is placed under a cell specific scrambling code. The number of supported users would then impact capacity but would not influence the supply of OVSF codes.

Since the channel estimation would be based on DPCCH, the power offsets for E-DPDCH would need to take into account the SIR difference between symbols received on the two scrambling codes. Variance in this SIR difference could lead to an increased need for updating the power offsets.
With such a structure, the possibility of becoming code limited on E-DPDCH would still exist.










































































































































































































